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PROGRAM 

(57) Abstract: 

PROBLEM TO BE SOLVED: To use a light-weight 
operating system on a message base as a base for 
co-design (cooperative design) and co-simulation 
(cooperative simulation) of hardware/software. 

SOLUTION: Circuit design is accepted operation 
description and is mapped to software processes. A 
VHDL process is translated by using a rule set designed 
for a specified light weight OS to be used. Hardware 
processes, mapped to the software mutually 
communicate state changes through message transfer 
primitive of the light weight OS, using an interface 
library. Integrated co- simulation environment of the 
software (to be written, for example, in C or assembler 
language) and the hardware (to be written, for example, 
in VHDL and a subset of C) is obtained by the addition 
of an instruction set simulator which operates under the 
same OS is added. 
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^i-^^fA^U-f-f >^SRl*T-mf £*L4 
7*t, 

^^ffiS^i'ty h->Ul/-/3 >&ffil&1-Z>?-7- 

u - t- > ^ •> * f a at% r-*ff s *l * &MS&tm. 

3>$r, jfflfSgS^kfa-:? y^fA^U-f^ > 

iaU-yg>ifftAt, flfrlEgfinv^a-^ v^. 

WXKSHfel"* £ t £#gfci:1-£fit*«2 tm<OH& 0 
[»*31 5 ] «rlB«aoaB0O t *><D 1 o(4, »fls-> 

7W hMXt-%te-tz ^ t*ftmt-tz>m*m2tm 

Ul/-yg>iWS:^ «&f Egfi n 
fA^l^-f^ ^S&ifcfc^-y-y hti-*«l»1t5: 

[St*JR 7 ] HUE* W * **KO*^t y h v 5 a 

•y hfc1-£v3 jlU->3 >^«fiS:1-4^ry r^-i-tr 
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Uxf -/yii, ^';u-n v'y ^ S-iitT^-y-y 

&&mmm. $W:^-K')i7f'^7^stj; 

Tier 7 ¥ > r-f Z> Xt v z t 

[»*«9] IKE***? hvSAl/->a>tflMt 

4if*lB7f51SO>Vft 0 
[W*JI1 0] fie^ty FySaV-yay^i 

->*a-'J >^x = jxU-H-4^^y -yi-tttZti 

20 tf a- 9 *s7*7- Ain&^T, 
ffiffiayea-^y^f Ali, 

-f^yh*-7x^ Ffi7n-t^Jfa-J:fm77 

^S^-T'&T'-f ^71/-f imWb-fZ 7 7 F9x7?SJ 
i-?y7f A„ 

lw*3Ri 4] m^-msst, fgm^ms&fcj'-r-y h 
«riB*^-@»*i i trwn 7*0 ^ 7 a ii, e* 3 > - 

> tf a - ^ IBSrlV'T v 5 a U - h $ it, 
tJIEa >kfa- ? «f A 14, 

7D-t7 + t, 

Mffi ^ > tf * - 9 v ^ x A tJ** *»Jffll 7*n -t x -Sr Hff-t 

4ct=&prt6n-rsj:-juaic.L^7 7 1-7x7^ 

^8e+*«lJffll7*o-tx(4, 
50 tt»O^D-y<^/fl|-9-«)4*SS:«ai-4fl|-?-> yftt 
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>fn77n-tx^ 

[Mf is] «E»f5co^>f 5 >rmmi±. \+j 

^ V ^ T* A o 

y^l/-ya > ^ ? ttTf S ^ — ^ 7 h^-T ^^^7^ 
Ci:oTlff^^^Jy^^-ht4«i:^A KIT 

tUEK^eibsov ? h^xT^t, fjie^-y^b 

70n-/D-t7*^-t7 hyUU-ya 
*E**tMp-/n-fc;*ii, 

fife v 7 h^xT^fWiW-t^ hy^l/-^ 
U J: o Tf£ffl Sti* * o •> ^ n * 

fyx^lz-nyyo-b^t, 
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^£><7M^<> h**i>f ^t^7 , o-t^4x-iflt 
&*^-p< >fn77 , Dt^t, 

fyx^U-H7'7 F n^, *jr-> >T-^^-7'"7*n 

■fe * & £ LK? >f v-tf-y -fc * o^ff £©J$)-f £ 
^y^fA 0 

mTlE^IT-Ii3B&i5i:U f ©Jifll*/n^^ Ate, /JfteOn > ifa. 
ttE*fT*nfe:/n$r?Ali % 

1 > 82, * 3 15 J: V» 4 XCTiSa - K»»0*ff S: 

40 on/fjf-y 3 >*ft -9 =?>tfjx-^ yXr U<Dtz*b 
[tt*«2 3] W^llttfc, tt*?BR*«l*lT*«ll 
y h7 p n-t7W'f ^^ffiJ$co^^-tv hy^xl/- 

* 7 ->jx^n- KSii^iT-|Jie^-r*y h-/n^y + 
Ef^ffl S: 7*- 9 / <X ±<om # O *> - > ^ t L T * 

50 iktz>*7-v-ft. 
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x y *7°£, 

y^) J> h LTv^^f -9 3»>S:¥iJ5cU ^^vi-'J > 
S***7-y "Til, 

£ # tr £ #gfc <h ih & 2 3 fe^O^fto 

«t~fy<i * > h LTV^^t^^SrflJ 

[0 0 0 1 ] 

[J6WOJPIt*aff»IH gfto^y-fc-v 

7i3 XWvy h »)x703nM > (co-design, ISP 
15ft) *3J:0 f 3^<y f-va > (co-validation, t£H 
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n^«t7 hyUl/-^CJ:0, WV7Hx7 
5S*fc. v 7 If > ^ S lxfcS^0B5« i li ^ •> = a U 
-h (co-simulate, t3Pv ^ a H 

Tfe^VN-K^iro^y^ jlI/-7 3> (co-simul 
at ion, j&Pv^ iU-va >) SRJSSrJIfiti - ^ ="<y 

>h t^^>t'x-^y^rA, =r v ^ i W - 

io v 3 >*j££>f >yy * > h-f&vy h ^ ^Tft^Z-a 

F')x7vUl/-y3 >££t«MH: v 
h v * a U-*> 3 M"£ V7 h^x7SR«t 

g=gB (CPU) Wtm-tyhyUU-^iH 
Ltt^Wo 

[0 0 0 2] 

[0 0 0 3] PTOLEMYti, sfcfr (3>*lx>h) 
*>Xx A <7)^^ (heterogeneous) -tf y > £\ is < slU 
-> 3 >&J:ai£ft£W^-&^nv^ bT-** 0 Si. 
«<0HS«i, JAVA (SftffitK) ^n^7<>^ffS 
t?||3I£:fxT^&o ht t p : //pt o I emy . eecs. berkel ey . edu 
i:*5PT0LEMY»)i7't>f Mi, PTOLEMY 

[0004] POLISH ftMy^TAO^- 
i7/7 7 F*)z73fW ><Dfzfr<7)yy ^x7y 
50 n^7^-e**o POLISli, PTOLEMYOfcft 
i:HftSiifc7 v-A7-^Sr?Uffl-r^>o http://www-c 
ad. berke I ey. edu/~po I i s/ (l ^^POL I S^x^^f 
Mi, P T O L EM Y CHt * S *:»«4*« 

fro 

[0005] &iz % ^mimmir^fzibomm^mm 

[0 0 0 6] -feU, git^k-f^ >/y^r^ 
ti, /n- K^xTtT^J ^r-y 3 >l/^On- Kt 

^Ho^ < i*t ^ ^ 1 1: i o r-/y*— 

oUMSftfcT-^y *— >3>i:lU4^ 

[0 0 0 7] x7-V7 Kx7 

50 OyUl/-y3>7-iH:JmSS^ *<7)3o 
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1. a > fcfi- 9 vXf A (A-K^iTUiy-'-^h 
2 . JtfflSNfcO&v* S O C (systenv-on-a-chip)*g(-*j- 

3. cjx*-eoa»uWi-4il3at***fk-r*J:^«; i 

P (intel lectual property) <0S?Uffl o 
[0 0 0 8] Sift, -JfcU, ±EraSHK*tt-4*«l«t 

1. ^^^^0*Dffl53-ffl*tfv\ ?X;7 7^3-'jXA£ 

2. K^i7JfcliV7 Ki73>.-K- 

5. />- K^x? ^ r-<D9t:£ 7 7 

6. t^t^n^^-^Vh^ftU^* {9 4\>9'<n 
iEtt*) vS^U-va >£fr7o 

7. l^iiNtefc*4^±*»fcJlfUto»tTR«-r*. 
[0 0 0 9] i O * i x-Wm ZivtzZ <o#* U*f-f 

$Ki7yn-f-i! ! , PTOLEMY/POLISi* 
•C{RI|E$*LTV>* 0 PTOLEMY/POL I S(£> 9 
Xtffvy ^x7ili^- K')x70v>fW|| 

f-y-M >3R*fc T* i3SLT^£ 0 PTOLEM 

Y/POL I Satfcli, #x.<btt^«-*jO^*Sr^r^tc 
■fhWL'ki'^ iW-va >7-*Ofc*07V-A 1 7- 

««:3- Ki«7x-Xittftt4, 

[00 10] Lrt>U PTOLEMY/POLI SliJE 
(07-*f -trWpmil X £>*-?- <0— ^ J- — f 

PTOLEMY/POL I SSRifcUti, 
xAiatf^n ->5iU- h JWfcft<0V7 Hx73 
>^f-^> M-**1-&ft'.hBtO-»J-#- h Ld»fcv»o 
itl±, 77h^x7^W!l:J0ff)fc<Oit4!)T, ES 
T E R E L CiSlt&l-^TO 9 * 9<&M^m < 
4: t75»c>^'b^'e*4o ESTERELIi, «|-7y 
>I<OVHDLi:}ttl.7D> h .x> Kt LXimM* 
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7"n^*7 5 >9~m%%X'$)2>-i)K 7 7 h ■>x7ff)tftCC 

[0 0 1 1] -fvif7-?<r>ll3.$.frh&bt, [fiv>J E 
STERELf*oT4< rgv\| C ££j&1--5><> H 

ESTERELIi, ■{•07 , d^7< >«S 
fcif-thenr * r- £ , goto^dg) (-joV>T, FORTR 

JO mm-t&o i?-. :0#fr«fc*, 77^x7x77 

-ti±> etffwi p£}&-r& stu mm 

[0 0 12] «fcffW-/n^9 5 (00x14% C + 

+ ) K">*TKW«BOW^O«gW3 

[0 0 13] PTOLEMY7U-A7-^OglJ<7)H^ 

f *£***esfcit*u:r, Tifefctttf-swfcWiiRU * 

^Hi»ib»4-e«»WHI(ti«e-to-market)oaa*^) ± 

aHa^a 1 , ^- K">x7kv7 h •> x7i:t -cusmh 

$*ifcSE#0 ru**v-J I POSWC*4^ tt 
50 tt-£fl1<i^*>£> 0 MxIfCn-K^VHDLOiT^tt 

1 . ^Ufflv»?>ix*J»^KflH«l«»*?llfc-rBt#OI 
PO-fc s» Y Z>fr 0 

2. #ffifiS^, W»«-9-*J:0 f "f-^**jEL<**L 

3. fiF^ELiv^^, Srv»j£(4^C*. ffc, -E"^* 
40 [0 0 14] iftibOP^Sli, BEffWifcltfc'T L<OB« 

3^'J 7 -f 7--v s >(co-verif ication)0*^S^Il 

[0 0 15] »WWfl-«Oii:*rjRK|»v»T#i*t, 
T-n^vvli, g»0£.5C«taL^«I§ (loot 

-So iiftPO r<Ot)(glue)J li> M-F^x7i7f^f 
(09x.(f, 7KU^7'3-7'^7* , Dv'y?) t>77 
50 h*x7t^i-* (Wilf, CPU^-K'>x7f 
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ire*** Sit&Wti, MtWlt^^«^ 
[0 0 16] ^c:-e<>> fE<03->u-i'-/3>'^- 
fcLTti, ^O ry-^J IflJROy 5 

a-r « z t * f r- # ft*****-? i'- * 7 - * 

n - ^ l±«»W U*« 1 4 < 4 * ^14* ? *> * o - *> I 
[0 0 17] 1 ocoft#T7 - n-^(i, S*Stu*7-f 

y -y h SEH^IffiC re-target able) 7-* *Efi-T& t <*> 
[0 0*1 8] »-K**7i'/^r'i>^WW* 

fcltu soc*llcoiwi*or7-';'7--v'3> : Sr 

0 1 9] la. filV7 HiirWAIi, 

lb. VHDL3-Kli, rjscro-ty h SriiaffiHil 
fciW-f*-* O-fc? r- t LT^TMtiflfil* 1 **- 
"[0 0 2 0] 2a. V7^x7Wli^>H 

> t- £-5 W hi" -So 

2 b. /n- K-5xrx>f^f^lJ^> HEftffl-e* 

^a^^ff U tU« *0-f h r-1"*° 
[0 0 2 l] 3 a. V7f9x7^«W^'^ 
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*«Lt, («AIX, * 
•y y^K(chi p-select) «*) SrS'JOf- » d t 

[0 0 2 2] 4 a. y>7>CPU-/XfAtli, HO 

4b. ^*tll^-K7x7»<t^OA- 
K*i7-C-(±, *03fe?lHt* s *> ') , 

[0 0 2 3] 5 a. Ji«J»=tttt-*ftfcV7b'>*T5'* 

5 b. aiBUKtf-Sii-fc^-K^xr^^^A-CJi, ^ 
- |.-7i77'D-fc^08'»0'f>'^^ ;(li > Ig-^-fcJ: 

[0 0 2 4] VHDL3-KOVS aP- J /a>Ofc* 
(0Ox.(f, Model Techno I ogiesttO V S I M) 

Af-r-eKff&l-*. ^oj;o47-;n±. 
k 7 * TStjijftoft t> 5i:v7h9 i rmommit (? 

[0 0 2 5] ill:- «roVHDLyUy->3> 

D-ty>y'^l'-T'f>^rA (0!lxlfUNIX 

3>#-*>H*, h->5i^-^4, VHD 

j)-f>?7x-^6-e*S. VSIMi»«2«i, 1*1®^ 
yyi-5 3*!^, •/Ul'-ya^^-^ 

li VHDL'/Ul'-v'9>54 , t. -f>^7i-X 

y 3 tJiLT V S I M»*2 U«S*l4«tii«* 

ft^r, ?^t-> VS IMv5iV-^2ti, UNIX 
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^UN I Xt^U-f -O^v^fAyxJH T^H^f £ 

[0 0 2 6 ] a^v^fAli, jjU$& f»»0«:faj 
-7 *- hffi* 7 h 7-y* U >y* SriitT^^i^ti^T'- 

[0 0 2 7] Sftf^T^jy-ya y-lC&tt* <> 9 1 

£o «ltLT, MPEGf-^*^fAt#A 
£o («&3 0 7l/-AOS^OM) 33rasiv^ 

t'liiv^o MP EG(i, T-?<D (J|L— CO) 7^7 1/- 
-t*L«r«3Ei-4-aolilB7^-A t G 
O P (group of pictures) -tr y*";* > h-\<h , 7l/-At 
y-^Mfc-T&o GOPI*. 1 57U-A, 

^*>. 0. 5 8?Ot-/-0-f-^t-A^o 7^71^- 

[0 0 2 8] L/:^ot, I^^i'/^r^ OtefH- 
ioV*T(*. HIOGOP^f-^J: D$Sv*vS j. ^ 
-V3X4. ^jEfti^-aattiJESrASti-^it^ 
iSv> 0 UBS, »0>*-jr-*>r~fb, l»i:it6y 

<0KltU*tLT> ^i<kt2oo P?«J xf7 7? 
**;ii:i-5 0 *iwf7^ -e-otttbi*?/!/* 
tf- KMPE Gf-^O'J T^** ^Um^^Mrt %>Z. 
t^«e-c**o 12^77^ foifi^Bi: 

[0 0 2 9] 

x^f-UHLT) CPUt, ^ttinorty; * 
^>-Mx7 (#)JxJf, FPGA^ASIC) orat: 
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fflv^t, M I P S T'D t 7 ^ K •) x 7i)i^ 

1 0 71/-A/#iSx.^R/TWpIi6ti 
£ G Lrt»U Of^MMXl/^oynt7W 
£\ it*D^- K^x7^<Tt, 3 0 7l/-A^SC 

* T 4J J: IfV 7 h >> * TOW^iCit LT#-ORtt WS§ 

ot> f£Mt£&^t£l$o&*cpu£ r^iftui- 

[0 0 3 0] 

& -£> o 

[0 0 3 1 ] 2^%WcoS fcKte03p],**::ov>TM\ ^<£> 

[0032] *&wv>m i j: ixtf , m^iuB 

tfo ^ ill: J: ^^-t y h yUl/->3 >ii. 

SI*, «^«y^fAi:|iji||[tAJt4:ti:J: 0, 
K«*T* v ^ r ^ U * tti S -* & - t 5- ^ tr o 
[0 0 3 3] *«W^»2^)J|*atiJ:iitf, m^IUK 

i3>^-^y^7At^V-7-f >^8R*T-Hff S 
50 Wtf)«g«rflt*V7 F^x7$e^no 
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-?v*-fAte, b £7x>f h-t^T'o-tr^^ra. 

[0 0 3 4 ] 3 0«pfRU t tili, 

«*^tt» /fttrrn^x^ v 

7"7n-fc*id\ y7F^x7^r>i5J:^-t7hy 

>>Ttf7 , 7 , n>t^, ^D-^Myx^lz-^t/ 
[ 0 0 3 5] *5&l?0*4 0#ailJ:iXlf, 70n^ 

^OWtflv'n^ Ate. mfc<0*>\£ 

imfe<D<< >5'7x-X7^7'7 1 J tffl^ty^U- 
bSft&o C03>tfx-^y^f Alt ET-HKOV 

^>nx-77^7 U^— WS:^tfBf5e0 3>lfjL 

•by FyUu->3>itU i), ^-t7 

hyUl/-ya>(i, WH»yn AO-ffitH^fi- 
ht%\z*-Yv h70n7 , n^7tCJ:oT»f? 
ii&ifr^Sr * M"^)o Zhiz, :on>ex- 

Yv Y-vf 9 n-Tn-b y^<r>^^-t y hyUl/-ya 



(8) M2 0 0 2 - 1 7 5 3 4 4 

Zf&^-t y hy ^ xU-^Cio T^ffl Jfti^D-^ 
ffttSn^n7^fifyx^l/-H7'7 , P't^ 
tittio S«bK. +*ftlJi«)^*/yD-t^(i. 77F 
■> jcT^r'^iD J;^-t7 FyUU-^^^O^ 

/rn7VD^t §f^O^>f ^ >^BI»4**i- 
7D7^fif yx^l/-^t7Vn-b7, ^^-^ >f- 
[0 0 3 6] *&WV>t&5<D!$mz£tli£ y 

iSJi^ftUffll^n^v Ate, >b°^-*Wf§£ffl 

20 n - / vum^wwm * mm? a % 1 mt a 

te, tt«f[0^n^^«-^«:^*1--&»2*ffTllE3-K 

[0 0 3 7] *«WO»6 0l*fB:UJ:*Ltf, E^ISgSt 
-e ©Jffll 1" £ ©Jf*P 7*d ^ 7 A fc ?r -g- tr > X 

AO^ffiEO^^O. ^-^7h7'n-t7t0t0^f| 
SfL^o -OyVftte, ^*'Jt*t7yaOKOffiIft 

ffl Sr x - ?/<A±<7>m^O y-y>Xt LTtfMtt 

^>C<h^^tfo ^-f7h7 P D-t7tlt 

'^^U-yg >^7J^it^:t(:<tot+t7 

40 /^ftte, ^-y7F7 P 0-b7-»fOW7-^7D-^f 

rtW^^WiJ-tV^-f ^ >^*^fflv^T. 7'7^ 
Ste. x-5rvi->j > 7ZtitztitftHP'*<{ 4 >WWr 

50 MTV^i^ »<7)^(7)/:^i:xyya-7^ 
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4« S«bl-, CO^aii, 

f!]ii<^> K7*^0+-f >JW:xyya- 'J >^SfL 10 

[0 0 3 8] *&mv>±&n%mtz*V*:<r>®.e>m& 

[0 0 3 9] 

£ a^-f 4 A K , fMJfcttftf L T v» < 
[0 0 4 0] 2p:Wffl#t-J3V>T, vfi-^vXf 20 
iL (x? > KT n — >) «7'D-t7'i)- > *y hV-Pit 

Tfflli(i> 'J i5«tiy f -7'n -tr y -9- 

o£3Ifl¥£;ix4-<£T-;J?4o — fifclc, >^>JI4, v>^>v^ 
4 HffWHlVD^-^ Ar?- KcOii--^ < 1 1 — 

- KSrfllfiK-f 4ifr^«r*£fir-f4o JO 
[0 0 4 1 ] ^WJfflflFdiiv^r, n&a&^VfcfjL-* 
■>AtAj iv^fflfSI4, &ii<&.**7'n-t y^i*?* 
vxnn - K<ft4S-Sr i: <b 4 **, :ft 

(i, fll«11t$Rffi* (PDA) , -b;u 7^88^*5*^^ 

;u 4 CtubUBRJeSft&^o ~ & 

tc N ^4t-**&W-C*oT<>, 4>*-7o-bytf-*JBv» 

f A*#t^tv>Ut* ? T-#S„ "To -fey 

■•Hi, ^*'Ji:*&i?nfc*7vx? hn- K^SrH 40 
fr-f4 0 ^aii^n^kfi-i'v^T-Ali:, *-v-y->j.y< 
* 'H AifS^f/W Xi=i.V t *<?)m<Dmmgi1B.iti-f 4 

[0 0 4 2] lS??ii4J:7(:, I'BrjE^l'-va 
>J t ^ T ffll§4i «fc t>' r3>ea-5">XfAV7 h-7 

yf y o -b y fjJfftlJ!) t; |Bj C t- tetSI" 4 #3? 14 & 
igfa^:^, *3H»K*&4»»rU*4£fc<> 50 
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[0 0 4 3] *W«#U*f'»T, ^*#C(ia«?$H4 
ill:, r«E#J *4v>«i rnvkfjL-^pJKjK^j 

(4, rixr? k f--7\ =i>s*? i-r^xi?. mn 

ii, &4W4^0fl!»(7>|H];$<7\ 3>tf jL-^7> { ^fflpTfi6 

y?^ 1 ?) (4. f^^v h£jf{*1-4Ct <> Bifig-e* 
-*y h fcaCrffifc^Off^^^U- -> a 

-r 4 ^ ^ eii-r 4 ^ 1 1 prt^r- * 4 o 

[0 0 4 4] 3>t'a-^->^fA77F7i7li > f 

a^?n: r##a ! t^4j ^ansst: m 
mztizi cti, awiaasriitr rf^n?^4j - 
t^or^r-^4^ a»sii4J:-9H, fflitoifi!) 

fcor-*)4c 

[0 0 4 5] U:;) f ct, (Bl*L<^^i6, r7*D/?A8 

3 >inn? 4 jt»o^**-r4 (±iet-^«) ^> 
tr*-3"ttffl?r*fe«#*«-i-fc*5)^fflv»«bft4. 

[0 0 4 6] «ftHBB*#»BLr, 

[004 7] VHDL7*n-t^t > ^i^^W-^-f > 
*'WfA T-*fir $ ix4 -7-n -t ^ t <o PflcoSS^^a^fttt 
O^:*, VHDL7D-tXj, 1@!?lJ<7) V 7 h -7 i T 7*n 

h*^7-vi-'J>^f4Ci:7> f pIlifet^ 
4 0 L< (4, if^U-f^ >i?*->X7-Al4, p< 
y -b - v »= J: 4 7*n -tr ^ ffl mm * fefe-f 4/h $ 4" ^ 
n*-^;^Ui:§SJWo ^ >-fc-v(4, m&t 

leoilg 3 aO^^> hK»*f'A'«:3E5l-r4o $?£ L 
<(4, ^yfe-vl4, 7-D-txfflffKL?iiivXf 

4 0 -ftVK0-t?>f 0^li77 , 'j7-ya>l:J: 
oT$e^?^4o -<01t-&, 7"D-tXK^"/-t->U 

v h d l m-^-m <o mt i - o ^ r -f o -t * c iia -t 4 it *> 

U-r-O^y^fAli, ■fg-f-*?-> 7 Kl/^/U, 7-*- 
^^UiJi^ny? 7J-K77 Tt^^OS* > y -t - v 
3»»?>»»Sit4Ci:«:Bri6Ui-4-»«» v 
5f-f7S;}lino ff* L< (4, 70o*-^;i,7 
TICJ:crtt*&?it4y« y -b- vl-*nx.T> "/n-fc* 
J4, T-T* 1 ; 7"->3 >@^£0'f > 5'7ji-X5ri' >7''J 
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[0 0 4 8] H2t#JBL"C, 

eft* * trim ya^AB, «3^*-?^t 
aw-rao siooo-e, 

SHOOT, *^@KBW1-S:?-^-^f*" 
«> WW "/D ^ ?h'>5*V-'/a> 

*«*ff -r* * *> y b * 5 * v ~ 9 * miiL<D 3 

>e*-**»-e»***. s 1 2 0 o-c, 20 

AS»«-C*ff SWWBW* v * r a *f**f & o 

S 1 3 0 OX's KW->^rAi:»U*t4 

[0 0 4 9] m^iEi^-t^i^ 7 * 0 ^ 9 ^ 03 

[0 0 5 0] ^f^S09 oo-cii, ^-K^re 
j£SH *W<* o » * l < » v H D L «R#«e r JUt S 30 

V^^VHDL *>*l» 7 a - J3 i IflfcSli, 

« 4 *-e c u«» 9 e > /t*:t ****** * . 

[0 0 5 1 ] VHDLWtftttCORSCttfw*. * 
> * 9 > MY* titz-fv* * i^v>tc - * *t*> 

x-f e*h^?ai*. 32f 40 

7 HI (3 2 Vf v h^n-b-y-9"C»ft+ 
t y 7 his J: 1^****1^*^+4 

[0 0 5 2] yn**B-e**iiMrr*fc**= 

Oatf-t, *iveit*JI4*«* UART_A_C 
hip.Select, UART_B_Chip_Select) fcT***+*B- 50 



flD -*HW Ch'.p_Select) -C-f 

j^fiHfw:^u, rzj * rwj o*-?*- 

[0 0 5 3] «*OVHDL7*o-fc*li, -5e<0 7" /■ t> 
[0 0 5 4] ifc, VHDLflfti. ,n-K**7«>* 

^7D-*si»t5it*ft«t*o iw*. est 

>^«i§ (coa-friic) o^i5ft«*t^7f>^$ 
tiftttnif'fc'b'ivs 

[0 0 5 5] #4L<«±, yUV->3^fl 
V *0***-*+47n**WK«*«tt*#B+ 

if "wait forNns" (Nt/^ * ^ M kv^VH 

Msg WAITF0R lint CL0CKT; int TICKS;I 
TICKS/^>-^l±> VHDLUfitt*N'<?^-^ 

[0 0 5 6] >,*—>*-f TV-jy- 
t) )\,— f->S:JiU-Cft$^4o 

[0 0 5 7] «-»l*X*5'J*ffl»'^*** ,1 '** t ^ opaq 

tfo 

[0 0 5 8] • void *fabinit (void) : CO*-f-> 
li, + *W» -7* n -fe X -f >?7x-X7^7'J« 

U ft 4 ^& 7-n -t 7. U i o T 1 HI? tfffl * ft* Itixtf ft 
ft v> 0 

[0 0 5 9] • void *fabr ic_f ind.signal (char *SI6NA 
L ): ;oj|,-fytt, ($rn-/<*K***ftfc) SI 
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flt-Cf > X 9 > Xttfc* - * Ci^K-C 

* 0 0 6 0] -uint fabric_read_signal(void *SYM) : 
- n , v _ ^ > (j, opaquefiSW* ? > - ? U 4 o T# 

■to 

[0 0 6 1 ] ■ void fab ric_set_c lock (char *NAME, in 
t INITIAL, int PERIOD) : i<0*-*Vtt, Znfv 

-t * uit-r * n w * * v - ^ 3 y x ' m v ^ n * * n * * 
^'^^^ 77y,,7 ^ Dt . 
xrt~.<o#*5 -f 'J pub t-e* «k 77^)^7 

D-bX^t^tWSitW^tait^o INITIAL/* 
7> -?»4, *#»lMMi «*0) *»«U PERIOD 

?B yn-/<*T* *> > «ftO-/nt*ffl t < n -y * 

[0 0 6 2] • void fabric_tristate(void *SYM, int 
VALUE) ' :«JU-tVl*> IEEEM'/^tAOlt 

[0 0 6 3] • void fabric_write_signal(void *SYM, 
uint VALUE) : ^ opaqueS -4 > ?SYM 

[0 0 6 4] 7T^»^n«^ ***** **** 

(4, IB * <7>a&S K > -f > * * 7 ** ,v ^i" 4 i t #*r«rc 
&4 (ff8x.lf, stdjogic^y^-v) o 
[0 0 6 5] J.J.T<0»OINait^-^>t±i"^> CL0CICT 
^^^-yC^SOCOffflTWl' 5 *^!.. 014, 

- 1 14, £#A ? 7a-fcXO? n y ? jl-t^XsTF '9 JS"C*P 

(4, W/a-t^W^ 0 '' *«#*>jLt»)}it?*lfc* 

*l* m # I- ^ D * * * x *" * ~ ' J V ^ * ° 
[0 0 6 6] • void WaitClkGnt CLOCKT) : Z<D)V- 



• void WaitForc(uint TICKS, int CLOCKT) : 
-•?->l4, TICKS1!<7>? n y *r -f y Sft">7 

• void WaitUntilc(void *SYM, int OP. uint VALUE, i 
nt CLOCKT) 

• void WaitUntil2c(void *SYM1, int 0P1, uint VALUE 
1 void *SYM2, int 0P2. uint VALUE2, int CLOCKT) 

10 -void WaitUntil3c(void *SYM1, int 0P1, uint VALUE 
1 void *SYM2, int 0P2, uint VALUE2, void *SYM3, i 
n't 0P3, uint VALUES, int CLOCKT) : ZtlbO*-* 

>I4 l, 2i?zit3®o&ft<on*><o^?ftfri^& 

fcfrtt, fit^SYM, *^V-v 3 >OP^40=VALUE-e* 
4o m $_^ »EQ»^/<V-V3 VI4, SIGNALtVALUEO 

[0 0 6 7] _tiEO*-^l4, 7'n-feXlBM yt-v 
*5Bj8U m^rr'J^yntXKjS*. Z<n^ 

ttU K/b«^ b LTV>4 7n*X*v>ollftf 
[0 0 6 8] :ft^^^> tt - *#5-r7*7'J^ 
-h^jxfco i^, ^y/7T^Hi, vr7'J7?y 

w-^m*i4, ato^ ax ^ffrtfifft 

i0 [0 0 6 9] U3*#ffi-T*t> *^l±< **tWO 

sioio-c, -e-n-pitofli^u 

ttLX. *HWI4, Ml^^^ ^xVsignal_"t 
f#(t*CkUJ:o-C, L^**o 
T ^ -^-CHI P.SELECT^WopaqueS # 4 > * I4"stat ic v 
oid*signal_CHIP_SELECr't^4o CO«rU» 
7-o-txAM yx^>xft?n4t « 

ff>m^ kB-T**«tt«f^ signal_CHI 
P_SELECT(4^<^ iie^^^ftS* 1 *-" 1 ™ 

s i gna I _CH I P_SELECT=f ab r i c_f i nd_s i gna I ("UART_A_CH I P 
SELECT") ' 

VHDLO*#-C, r^D*»+li. <i^-CHIP_SELEC 
T^O#BB*, geftsignal_CHIP_SELKT**58i- 4 4 0 
lc^Ei"4o -f^?^ftSft*^> SScsignal.C 
HIP_SELEai4, UARTJLCHIP_SElKT«#U***ft*» 
[0 0 7 0] S10 15-C, ffi&S-t-i^'^* 5 ^ 
U****f^ S 1 0 1 8T, 

50 liS 1 0 1 OClot, «»««)*»at««t*. 
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7'n-b7.ftIJI«7n-(iS 1 0 2 OUiStr. 
[0 0 7 1 ] i3t#?.?,Lt, ynt^iai7D-A«S 
1020-S1060 USUff* t«J"f 

fc^o ffiUli, ttfflSn4»ftf»liVHDL-C 

[0 0 7 2 ] S 1 0 2 0-C. flR&Jx4^*»flsfriH» 
rn-tX»7n-liS 1 0 

jJ17n-li;S 1 0 3 0 Uilfr© 
[0 0 7 3] S 1 0 2 5T% VHD LftA***> CftA^ 

VHDL : i_word := i; 
C ! static uint i_word; 
i_word = 1 ; 

Z<D®m<nfcT&* -/n-lrx«»7 0-(is 1 0 2 01: 

o 

[0074] S 1 0 3 0T\ «ff?Stl4^<§i(lf^gS» 

g»^oftX-e**»£\ -/n-t^l«7D-liS 1 0 

i7n-liS 1 0 4 0 izMtSo 
[0 0 7 5] lit >*y x-^^f>li, V 

h d l - c «fw*a**i* < *^a» t^-r < & & * o 

Mf^o KJlTO-r^nUfcv^ "signaTJiVHDL 

•uint GetSignal (signal NAME) : ni±, NAM 

•void Signal (signal NAME, uint VALUE) : Z<D^9 
Di±, NAMEt ft-?- LVALUE* -^O (32VfybO) 

•void SignalZ(signal NAME) : dO"**n|i, NAME 
fcv^{t*Ofl|4: I EEEOZti:-t7 M"4 0 
[0 0 7 6] S 1 0 3 5T% V H D LftArt^^SMi^ 

V H D L : a.busp <= 9 0' ; 

-7^n : Signal (a_busp, 0); 

C: fabric„write_signal (signal_a_busp, 0); 

&o :oHRO»T«, -/u-fc^Mlip^n-ciS 1 0 2 
[0077] S 1 0 4 0TN SfltR £ # tM^WSffl? 
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-f htf^ > ht*4**, 7n-fcX*iJf*P7n-(iS 1 0 

j^7D-(isi05 ouiitro 

[Z, YX<{> Hi, ^^^^'J^D-tyt-? 

• voidWaitClk IFIRI (void): d ixhW 9 n l±* 

70 0 ^ M"4o 

•voidWaitFor |F|R| (uint TICKS) ! 

at*. TICKS*-/ WW** 4 M*4 0 -/n-fe*!*, *0 

• void WaitUnti I |F|R| (signal NAME, int OP, uint 
VALUE) 

• void WaitUnti 12 |F|R| (signal NAME, int OP, uint 
VALUE, signal NAME2, int 0P2, uint VALUE2) 
•void WaitUnti 13 |F|R| (signal NAME, int OP, uint 

20 VALUE, signal NAME2, int 0P2, uint VALUE2, signal 
NAME3, int 0P3, uint VALUE3) : ZtlbWfu 

^|»t:toT7 r n^«^ya- 1 J >^S*L*i 

[0 0 7 8] S 1 0 4 5T\ V H D L«X^«fitt*W 

VHDL 1 wait until (startn = '0'); 
v^d: WaitUnti I (startn, EQ, 0); 
30 C*. WaitUnti lc(signal_startn, EQ, 0, 0); 

• x 4 h tfW > h OSfWfcTflL 7'D-txMi7D- 
(4S 1 0 2 0 tlgl&o 

[0079] S 1 0 5 0X\ VHDLWWfcfc**. ^« 

t\ , if , WHP«*^«Wi*^«t ? Hff*>*x* 0 

VHDL : if (resetn = '0' ) then 

-7?u : if (GetSignal (resetn) =0) I 

C : if (fabric_read_signal (signal_resetn) = 0) 

40 I 

2 0 Clio 

[0 0 8 0] 14 fcv S 1 o 6 o-e, 

« * zh\z$>z>fr£ifrimiz 

-T*o -/n-bXIWflP^n-iiS 1 0 2 

[0081] :n^»i$f»c»>^VH 

DL3-KtCi:HRU foa-Ktaw^A'U 
50 fcrt*WC**o CtVHDL^>lll^ytr>* r «*-*t 
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ftsixrv***, -e-fttt, awwuBc -ejects ftT 
<itiTSft*iR9. »*ttwii:uft*. -^af?*^± 

4o 

[0 0 8 2] «t ixii\ mi<0 V7h-)x 

FvU I' — ^ ( I S S ! Instruction-Set Simulato 

r) ^T'/UU-ht4:i*W*Jp -ft 

4c 

1. 9-Yv h 7 p n-t7W^l/- > a i^v* 

2. xUl/- h ?^7 P O^7f<0t^&if I, -x- 

[0 0 8 3] ^^o.b-^0*ftfbfc, iWfrfVW *!: 

[0 0 8 4] S?*l (i, 77 h^x7^ «SfeS*tfcT 
-^rf^ffi:J:^7 p Dt7t<Ol/y7 9 Stjc ^ U- 

fc. foioi^^u-ya^lUotSlljec?^ 
7,r-^X^<t^^-ffi«lco*^:«:^T, IE L < i 

[0 0 8 5] 5HJS2 li, W^-vji > b^eo* > 9 7 
v> Kii> H 5 1:^1^7-7'^ 1 b£;MT^ 

<5>o 

[0 0 8 6] g^3ii, -/n-fey^iUfaESilfc^^U 
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*;URAMS:x^i/-ht^ 0 RAMOi»?i>* 
<£\ ^Xh"7y>OD-^;M^'J ^fflv^n^o 

?ti*RAM«:«ifi-4o ^iiCJ:^ *»^)^v>J: 
0 Otta^ ^'J ^t^)7y>(OxUV-y3 > 

[0 0 8 7] IS Sa^SB^- K^x7t:i£«t^^ 
iiii. ^<tvn- K->i7^^f;K:7^-fc^t^l^^ 

^g|^- K')i70iftS:$t ; ty3.-^7 

li, W«^-ny'-^tii:TCPU7 KU^^Ki: 

jl) >^'J7Kl/^^f^MX-N(7)7^-b^t?llje: 
-ttn^ttho Z<DT 9*:xmm&. A-K^x737 

[0 0 8 8] UJxJf, -^UART^>^7x-^ 

[0 0 8 9] • void uar t_reset (void) : I^il'-f 
/>- K-)x7'Jt7 h«*035« ixUU- h 

l-4fc*>u, i s sw^t+^ofvtbsix^o 

[0 0 9 0] • uint uart_fetch(int ADDRESS, int LEN 

gth) : :o;i/-f >(i, rn-b^t^iif^x^ 

li, Zr<D\1lT K l/^7^f >±UADDRESS^>-*;6 ? 
JO H^$tL7t^O J: 1 LENGTHS ^-^Ciot^ 

[0 0 9 1 ] • void uart_store(int ADDRESS, int LEN 
GTH, uint VALUE) : ;^-f>li, yn-fcy-^^t, 

4o :o^-f >!i, ADDRESS^*7>-^^<OAtJ7 

^)AS f - ^ 7 ^ > WSf $ J: ^ I:, ftsJBLfc 

^0 [0 0 9 2] • void uart_t ick(void) : :<^)JHf > 

[0 0 9 3] • />- K^^r 3>^-^>> h^D-by 

[0 0 9 4] .I<7>Ji< jlU-v3 ^^<>^*ffi$g 

C9a y 9t< 7^rti:£.|LT^ 0 jE«6*^^ * > 
50 ^«*Hll2:(ift«>ft^ttJRy7 h-)i70»^ 
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[0 0 9 5] -fa± y^(tWCS^^f^^y<O^X2 y 
& X Iff*- 9 ^v^fii <> iSSO;* > v -v y v ^ 

^ey i:7^-t^t^t, CPUol^it<OA'7*-7> 

jfH5/N-K-)x7lt t7f 7 7'RAMi:(7) 

KI/0ny-y3>^7^-t^4i/:, 
[0 0 9 6] Lri>U :^r/^7x-Xli, n>^- 

[0 0 9 7] 7 dMfUJfcUTlB* 

[0 0 9 8] • void fetch(iblock *IN, uint ADDRESS 
1, int NBYTE, uint *ADDRESS2) : :o^-f>li> 

(x^l/-yg>) T KW^ ADDRESS 1 h NBYTE' < 4 
h*D-KU *ix* (^v>) 7 KP^ ADDRESS2 I Z f & 

[0 0 9 9] • void ifetch(uint ADDRESS 1 , int MAX, 
int IX): :<7)^-f /ii, ^7x7f 7^^'JX 
ASr-f >yy >* > h-f^o «Iix{*, (je. = w--> 3 
>) r KPXADDRESSI^^tei^MAXliS K 
5-, >f >7*y**IX**<b$&4* (47-K) ^W7" 

t-r>x7^ >*3fE«i-*fcAK,**y UilO e 
[0 10 0] • void store(block *IN, uint ADDRESS, 
int NBYTE, uint *VAL) : I(7)^-f >(t (7y 
>) TKU^VALtJ^ (x;al/-y 3 » 7Kl"*ADD 
RESSUNBYTE/^ h £*£&fro tfz, Z<0)ls-T> 
it. y v JLoTfiB-* -tU <T)tztb{Z7 f - \ y y £ 
HSfi-^o ♦♦rny *#>f >*INt*. ^37.f-fW 

ttr>at^ft, ^rt^ya^S, & J: lK#* Y 
[0 10 1] \ >^l)SeOTit|^, CPUOS 
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ixti, ^t7yxi5j:0 f f-^^t-r>xOSJf 
b L, ^'J3>fn-7l/y^^ (mconO-mco 
n15) *fflv*T\ f-^S:^t 7 vaf^i^^^ft 
TE-f^o i/c, :00^7x-7lt >^U^y"7 # K 
10 — x7f/W^t:7 ^-tr^-t^^^OT Kl/^^ 

7 -9 *><0 1 o (0Jxlf, uart_fetch) SrO^tf 
aS-T56\ ifcli. tSi:RAMx^l/-y 3 >C7^ 

[0 10 2] ISSli, gi^lz-fO^y^f^ 

&"hel lo world"yn^7 A £3tjTl~&£M>lwfflt>feix 
£o C^B^^n^^ 4H<07 , n-t*, f 
UARTK7>f^ n> 7-^7 r n-fc*, 'hello' 
20 7 7*n-y3>, i^J:tF7Y K^yn-tx^^tr 0 i 

7i, C7>^>f A 7^ 7*7 y t^tfo 
[0 10 3] ^yyhy^fAli, H3#J^> h ! J <iW 
> h Six & 0 ?-yyhy^7Ali, 77>^ 

y hSrUffLT, n»«ai^v*x^*W:5ei-&o fcHWffc 
4i07 , n-t^tML, UARTOfc* 

30 1-&o 

[0 104] 3>y-;i/7 p n«li, UARTT'n-fc^ 
y-fc-v^**;u*IB&, UART^r-'f-K-f 

^ 7-t-y^x-H7 h77Wo 
[0 10 5] 7 7 ,I Jr-y3>li, C7>MA7^fy 
^V^rfflv^r, If (7)1/077^^ (stdin. stdout 

JtLTBv^H, printf^--f->^0?^aiLT. 

40 3>y-;K03>7^^hx^7fir?|ie: 
L, S:^?iJOffiruyn-t^*«r#iDLT-€-ixS:UART 

[0 10 6] UARTIi, /n- K I )x7i:iott«? 
iX^Tx-Availableffliic^UJS^LT, SC^iJSr— 1 

ix^f*, >7t-y # ^3>v-^^DWtiCr7'/ 
U v 3 > US Six, -e-of^. 7-7'j7-y3>li{? 
T-l*o 

[0 10 7] ISSiCOI/^^fift?*4t, 7 7 
50 h iT* f iEL<»ftLrv^ tv^**8«OflMR1t 
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ARTO»fttlW|lPt4V7h^i7li, V^OCPU^ 

[0 10 8] L**U ZO*- KT*v< x-U-fttoft 
&<b^£ffr^til ^D7^r^7^ L****f>4rv^i:fE 

[0 10 9] ttz, IS S Ettrti* a 

I/ - * It <>a#(±X*T-g ftHf «i:7 *-fc X 

[0 110] it -C-n-Pit^^HtrSixfclsISfc* 
h-f&- t *> *rtfc"T£>&o -OJ: o ft-f-^ti, 
fti:it*»SOCS:llimt*, -fu^y^hU-V 

[oiii] ioi/^Bas-ct, fO^«Si: 

[0 112] 56£ft-»M *JMftRO*4M:y Fv 

x7/V7 ^i73yUU-/3 >Sr"BrttUi"«fc 

[0 113] L**U #^C0CPU^^1*? 

[0 114] 1. ix.lf#^igoJ:^:, #<<7)^ 

[0 115] 2. CPUli, 'JV-^fflf^iv^ 
(55eLT, /Ut^l/-y3>^Uy7^^l^-y 
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*>fc4rt»3fc?y&3W >7»j >* > h Ltv^ct^* 

[0 116] 3. W^tvya^^^ ^WRAM^ 
[0 117] IfittttotfBBtUPti 

IflJ T^D ^ 7 A * tt 4 '> ^ f A ^K^fcft * 

[0118] Of;H 9 6 0 rn-byHfSr^Jt LTffi 
ISS(t y vaMDit, 

Sr^^-^U ^ > ht*Cti:«tot, I 9 6 0^^ 

• SWf3-f^ >^ 4 7- K**^-fy o 

20 • 5 ISO 19 6 O^U^x; 1/-/3 > c 

n/:^l/y^n^7'f-fV 

[0 119] H6t*fflt4t, ^Mr^Xi, 

7**^£ H« S iit v > ft »fc1-;t*Uif 
30 etch;u-^>W0 f ffi$ix4o 

ft ^^^^ ^ -y v a H£o^ ft i f etchM 

I^ ? X^rya-n^?^o CPU 
C0/<X»IJ^Ijl- y h (BCU : Bus Control Unit) jsJ: 

^^7ya70CD-K^i^ 0 ^ n ^ CO 7 - K 
%0 4*S-e#, f illJpipe^-^>{- £oT, ^ 

[0 12 0] **^-/?'f >i:f-^i«*4»^ 
<r>\m^^t J r^- Y^ixho — SCO I 9 6 0^1* 

1-4isrtfetert**»K -eoJS^ (H6c7)®2<7)callx^^ 
50 ii, ^^^rya-'J >^i"*fc*!)U^Rftl*ia5*!L3I 
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[0121] cpuW^u v-xti, 
^(OHCtt*!:^^ y h stifcy v-**3?*-r4 fc 

[0 12 2] X^rya-^^U^-f >rt«)XDy f 

[0 12 3] X{r-/*-'J >tftf%~T1rZ>t, $£(Of 
t^OW- t< y ? <fc 9*<*ri*4f8r4*li* >W/9 

[0 12 4] H6 «:#l!H-r*fc, AGU, MEM^U, 

;f^-/3>Vy^^ ITO^ * y 
D^Lt, lda^^**5ft*EO-f 4 y yMl£v>TXy~v 
a- U fc^te-Cab^o .Tftli. #:Ocali 

xftW)-v jl-u >^2*i&m ^ t--t4££>. 
Ocallx**(±'<-f *7izb t'iZo lda#^(i. $Str**4 

GU£rtMTt4PJI*K * T**~ n fcf- $ *i4 0 Id 
a(i. *Ti"4t. fO'J y-*«rJMfcU callxfr^ri* 

Sfet^^^^t^o ^ocaiix cniic:^i s 30 
ST, x^va-'J^^iii^ ^Ocallx 
<«S2C cal IxdMWi'f'f "794 >«JWf (isJitfSrL 
[0 12 5] HI 6 *#flgi-4fcx Ida^O-x* il/- 

> Kfc1-eUfF«L-C^4fc*!>. A^-fXi, l/v^^ 
*f£i#LT^4 (I S S^^eyi*IO) D^-ya^l 40 
U3E»1-4«it-C*4o *Ott*HU U*M* 

Kli, CCO^Uiti-4^ffl5T*4-r^ -y^lZOW- 
* £ft4o 

[0 1 26] x^l/~ya >U45V»"ni, 7r -f * 

*S*vr^4Bl!K a^CPUO^oJ:^: r* 
x< y^4-ee*OftA*aK?*4dZ-5f«i4vs 
:oSS(t /N-K^iT^yUU-h^Ui^ 
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[0 12 7] 07-19 £#flBLT, 

1"4o SI 10 5T% h^n*? 
K^^yya^^^tt^^t^^fl^t^o 

4**£\ yn-t^7D-(iS 1 1 1 5 Kit*. 
K*-r y yaT^-t^^Slit^T^^'J XA^f> 
ft£;M4o F7'nt7W>-f - K^rfr> 

a^^UttLi^ yn-t^7D-liS1120 

[0 12 8] S1120T% ^-^7 h7'nt7W 

1"4o ^-^7 h 7 P D't7« ? ^W ^7^/7-^ 

f^f A'Srtn*^ S 1 1 3 0T\ ifr^W *79 -f 
>**-/n-t^^r'Mt$ix4o **9-Cfcv*»ft\ "/ 
n-bX7o-(iS 1 1 3 StiiitPo 

[0 12 9] S 1 1 3 5 T% ifr^iS Jtfy V-XO$l 
*ffrS-f4 0 ^-^'7 h7'n«t7t<7)7-^f ^f-vi: 

H?tL«0»i^$^4o 

[0130] 08 *r#JH-r 4 t , SI 140T\ ±|BT 
5E«Sti?ty V-^jaHi:, att0^v>ttSRU*5lt4 

[0 13 1] SI 145t% ^-y-yh^n^yW 
^f/U7- + f t^rtt^^^^^USt^o 
9 — ¥v F^n-b7W;i/f/U7-^t^ftS:t 
L4^«^ ^n-trx^u-lis 1 1 6 5 Kiltfo <I*t 

^f^*tt*»^ S 1 1 5 5"C\ SttOvy>jRJR 
U * T , ItilOffr^WiJ UHf? £ ti 4 ^ # ^ f 9 ^ S: 
«^4T^n*iJ XA*^«SfL4o ffico^^^itfe^jil 
Hfi 1 Six4'<#-C*4»'&. 7 , n-t^7n-(iS 1 1 4 

n-t>;7D-{isl 165 {zmtso 
I 0 1 3 2 ] H 8 is J: LKg] 9 Sr#flB^4 <h , S 1 1 6 5 
T% y U l/ - ^ii^^t^^f f ^ ^ 
4^^-? *»S:*l5ci-4o v ^ h 3ix4<M***v/l, 

ftOH*t'*4»^ S1170T% ±EOJ:? 
lanr^- K* f ffl**ix4o ; >\tz, S 1 1 7 5T% ± 

1 8 0 Uitfro 

[0133] SI 180 ^ftjgtt ^ > 

4t»^, »TOff««:lTOo SI 190T\ S407-> 
>«SUi5«t4*»5ctt^^ < v 3 

■r4*T*frS:fl5ei-4T^=fyXA«:i*i-4o 
^7 hyn-t7t07-4r^f tcafot, Cftii, 
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ji S U - Y ? ixh -? v > V v * * f*]<7)H(^o* < St* 
K££j£1-£-££^fr-^<>£>4o SI 1 9 ^ 
n-fc*7n-tiS 117 5 Uitfro ^^Tltv^ 

[0 1 3 4]. HI 0-ai 3 £#BBLT> l^EK^ 
■ ; t<Dm t : f'^^M y M-f 2>Mtf9 -fv t £^*fr > * x 

A03/n*'J f- v a >0||ftlco^Ttfc^-t*4o S 1 3 
1 0T% *jai^St^tmv^xA(lA*^^^o S 1 3 

i st% cpu* ? mittm x*&z>frt*nfrzm7£? 
ho ihitt&x&zm^^ ^0^x70-1^ 1340 
uiitfo IM1^t£T-&v>i#£\ si32or% 

h7*D-t7fl^ h-^^n. S 1 3 2 5T% x<al/ 

& 0 S 1 3 3 0T\ 7Vi^')j5 ? n- K£*iTv,* 
&^£fl;£-t4o ^'Jmcn- K^nrv^^ 
£\ S 1 3 3 5T% ^y-^yn-t-yWTV^f- 

[0 13 5] S 1 3 4 0T% ifr^vW ^7>f >rt ? . 

^^M^Ov-^>^^fflv^T5E»^tt^> 0 [HI 1 

S 1 3 4 5t% h rfu -t v *f<DftM 

^ n y ? ^ ;u < ilJS^If £ *ii> o - 

[0136] s i 3 5 or% nn^m^jm^ 

^£S?f^f 9-y y hyn-tr y-^oi^SPT-'n 

[0 13 7] Y ^n-t y^Ortfflr'n- K* -f 

? )UtfmffZiXtz1k, S 1 3 5 5"C\ X^-yi-'J>^ 

^*£ft&*§£\ S 1 3 6 5T\ 

£\ :/n-fc;*flJf|p7n--tiS 1 3 7 0 Kit tr 0 
[0 13 8] ^C, S 1 3 2 0T\ ^v'a-U 

* >^<7)ia<%0)mm&, s 1 3 7 s t\ #**w*-r * 

[0139] [21 1 2 *#S8i-* t , S 1 3 8 0 T% 

t*^ -r < >* r *«fffti-*»*, S 1 3 9 0T% S 1 1 9 
o t?^ a s n »t * ft t « jg-r * r =r u x a #\ 4 

* n 7 *-»M ? )is<n%mx$ift ZixZo 

[0 14 0] S 1 4 0 0T\ lUV-ya/li, St* 
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S 1 4 0 5T% W-^Six^ff-tJ-^ ^;u^ST-fUfflDT 
[0141] #CU, SI 4 1 0T% #<^4HM ^^T* 

s 1 4 2 or% ^o-^^-f ^^■e^iff-rifcfeufflji 
jo fr'^y K5i^t"y'a-U >^StL4 0 

[0142] [21 1 3 t , S 1 4 2 5 T% fiJSi 

JWWMff CitLT^? ft* v U u - •> 3 >o 
if, EI 2 0 Uiotfll^Sft* «t n tz YV-Ts&tl) <n 

tki&~cabz>zt i> DTffi-c^^o s 1 4 3 o-c\ «»»tft 

20 yn-t^ftljaKiS 1 3 1 OCiifro 

[0 14 3] KtW^y^T-AA.ofijft^l: 

TMafcUWII-*. 
[0 14 4] — teti. v^o^Ii^ynt^^ 

*-*X-^lEZi\*\ift\X%h%^o Ull 4S:#J!S 

ho-7 2 3*»fflv^it4o WRJllft^o-b 
>^2 4(i, W*J *<bR«W*y^fAi:«»ij|ft 

•WHaiyn-fc^ 2 4 ii, f-^|£lh7>f^v3>^ 
t* J pTfi6T-A4 0 /<-Xr-tf M/-V3 >"/n-tX 2 2 

$>Z>Zt i>*ItfeX$>2> 0 
[0 14 5] fit^^nH:^i:j: i) , Xf7 

[0 14 6] S^BBO^- K^xT^t* 

50 ^^-^P-x^f >^v^-rAfll*-eitfT*it*Rtt*tft 
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Z> o 

[0 14 7] %i\m%t IT, K^xT^ffia 
7'd -t ^ C J: o t^a ^ ii^> 7*n -t ? it 

»4&P£*:LT, yU^^^1f?ii 

[0 14 8] 3feU, 01 4 *#JHLt\ tt^BI&i:. -t 
U T"* — v 3 >cr>tz#><7>^> Ma. — 9 yXfACov^t, 

ho itz, ^<7)3>tla-^yX7-A(i, .Lifico^-^ 

>^«ffl-r^>o so9oo^>Kit^f7y^7?^ * 

> b°jL- ? v^-f -Mi, 777 ,, J7^o-t^io$:t 
f£o 7 7 7 f, J ^7'n-t^ 1 0(4, laSfcO^n-^u 

77 h^jc.T't-fiHSjlUf^-ty h v^jl I*- 9 

x^V-^t/yXrAnt 77^x7^7^ 

rAl 4 <h , Bf5eO* >f S >^rafiiT-^^ <tt 1 
7"n^^^^ffi-^X^vi-7-«f yv^r-A l 6 
^<Hflfr/rtt7yXrA12, ^n-y^l 
fyx^l/-H7y^7A13, ^rx-^/tt^^ 
y^7Al 4 teXt/X^r yx- 7tyyXf AOUff* 

[0 14 9] -7 4 ^n* hyntxW 

I", 3>tfi-^yX7Aii, 7 7 7' 1 i7^7 P D^r^l 

0, tft^-tr-y h>Ul/-y3 ^n-fc*. Sr^U, 
£ 0 3yUl/->3 >«#0 4'*«]|iP7 r n** l l 
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>7t 1 2o 

(b) ^n7^ftS4«t4^n7^y # i^i/-^i 
3 0 

(c) >f^> h**:** h-T^yn-tr^O^xL-^^a 
1"&^xl-> >-r^- 1 4 o 

(d) &TSfpT4 y * Z tKZti^ixayr ? 7* 4 77 

(e) JL— V*zitLTfll**ffc*3p-r^-f 
Unf^T'l^fyx^l/-^ 1 5o 

[0 1 5 0] HI 5 y^xl/-ya >m 

m<o£;m*, 8f^u-7^m7A3o^a 

7 7'V 7^ntX3 1, ^-t7 hy^U-yay 
yn-fe* 3 2 is ct^VHDL yn-by; 3 3, 3 4^ti 
ii4o VHDL-/n^^ 3 3 , 3 4 14, ^T^WtSttT 
20 K7x.rco-f>*? >;MfcSttfc/>- F^x7 

5(4, ^U"70^>^7A3 OCiot^v-yx 
-■J>/$il/:>7-t-ytLT, 77^7^0^ 

x 3 1 £®& 0 

[0151] Z<DX 1 477 h «>x7^-XOy5 xl U 
- v a > yXf Af*IT*li, yy^yn-byty^fA 

[0152] -nni: 2ocoyn-tx^tt^pTtgr* 
^0$£*(4, 7 f n-fc^*»*ffStt*«i^U<K 

7'n-fc* i ; jf (test = ' V ) then test <= ■ 0' ; en 
d if; 

-/n-fc* 2 : test <= >V ; 

[0153] 7^n-trx l ^n-tT, 2 ^ffirC^ffSft* 
40 *S*f4, ^fO^TB#(C M test'WV 

U-fcy hZtiZb^o tWiio 7 p n-tX2^7 , n-t 

[0 15 4] -MH2: ^n-tr^^^tL, raCHfif 

&o «xtf, ^<0=r- K77^> > h £#;L&o 
T'n-fcry; 1 : test <= » T ; 
if (test = * V) then output <= 1 T ; end if; 
aHOyXf^t'fi^ CiKioutputSrM' U-t y hi"^> 
50 CilUiv^tU^o 
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[0 15 5] ■/n**!*. K&OSift&'C 

tuyffuJzA ; C lk <= !clk after 5 ns; 
[0 15 6] B6*OVHDL-> 5 Alx-^ttiiflf, m» 

> h4r^ffli"^>i:> I^T Off ^it(i, -rVt^cDS 

it(i. yUl/-y3 >£&5e1£UU ^n-t^^v; 
a p - > 3 >«o jiij* t (i a 2; (z -r & t ^ 9 f u & o 

:ix(i, VHDLyn^77CWLT, ^<r>^)V9^<r> 
T74 >*>h SrSMUi"** n \zfj*ft<r>*> b (wait) 
b> > hi3-Ki:»AnwkS:R*t4o ± 

(1 A Tfr* Sr^SUi-^^x- b > > brt*if A 

ru-tr* l : test <= • r ; 
wait for 0 ns; 

if (test = ' T ) then output <= 'V; end if; 

7n-t* l ii— »L Tout put **V\z -try ht^cti: 

[0 15 7] 7ryj y *yn**03R:fco**-C(i, 
IM#«rt c aiSft4 COW*, b**«F 

^) & o 

[0 15 8] .xlx-*!*, «#B*MO« 

iOCWi^o Cl*Ui> &GH zOvXfA«<b 
UffiiiiCietT, *K 3 ft Ux£ 

[0 1 5 9] lifc^*>tfrftVHDL(i, 2oO*-K 
0 0 0Ufclt*»f*»K*U*jeSit*o 7'D^tx« 
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i^nmitits m<r>7-<< v *u*i:fc«-»>Mkk, tot 

■WW* t % o 7 p n -tr * ti^O-f ^ y * 4 "CH»S ix 

[0 16 0] co* 

.'f^ObSr^-fb Ltv^7 # D4:x^ 7^n*- 

y Kttti:^ 7r7' , J-^7 , D-t7(^ *f*Oi-^ 

[0 16 1] 1B-*0>rn-t^3WifiSftfc=i- KSr^lff 

0*Mfc**fc*#lcA;L4 J: ^ U-T4o ^y^l/-ya 

>SSrt^Sft7 , y^TAta^Wt, 

y yHtr ^* n - y <;HKJB t z ttir Z> fl ^ V H D 

[0 16 2] @16i:^ 0, I /Of/W 

JO X4 3 ^^^bf-r^T-V **7°Wyi*4 1 ^^-f4^> 

ti&^o vox 7 itof/^x i>mmvim 

4 2 (BSLtv^V^^ yo-ty -9-4 0 K&^i&Sft 

[0 16 3] S/J, 3>fa-^y^r T"* — 9 ] ) 

40 >^44 UJ:ot7 p n-b7t4 0 iz&gi$titz'*r-s<4 

5 fc^trCi:* f ^T-*4o r*- 9 U >^44 li > 
<Dt-9 m*-l£. ^f-t-^^K 7>f^b^ 
T. FTP, HTTPif) tftio *-/<4 5li, w 
ot-/<{:ga?^:^n ^7^7^/7 U 4 6^07 

7 07'J46 Ci, £ i r i 4r« 

50 (OTitf, -7nylf- (S^fSH) m-K 
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T-iA?, Jtr4*?, ^-h'J7y\ x-7\ CD- 
ROM, ##a*BrffiCD*tr) ±i:iMS6-e**e 

01 6 CfL/:3>^-^ y^fAtli, ^^^42 
>'J>^44 5 ICT^-fc^-t&C ti-C 

a^Ci*p II 1 6 [ZTT^tzziy ^ v^-f Ali> 

*w*is«r*- t:a-^vxfA 

[0 16 4] |17i:> ^WUioT^fMtStii 
0ij^i y^fAoyo -y ^ w^;HS:tfS:^-to *>*-r 
Mi, I 9 6 0yn-b7t35, ^-n?y y- 3 6 & 
i^UART 3 7 ^W"T^o I^Mv^fAli, * 

Sat4fcftotot*5e do+>7 f >v* , r Mi, 

xfn-fV >^^;w-n v y * 3 6 0^i:St^ii 
fcI 9 6 0^-t7 hy^lz-^m^c ^ftlii, 

3 6li> ^^VfciVUARTf 7^3 7UW1"*chip 
-selectfll-5-S: K^-f kti:, UART3 7I: 

I 9 6 0^-t7hy^l/-^(i, NEC VR4 3 
0 0 yn-fc y+Oa-f #4 K(User Guide) h <D If $R 
fcffl^T, MIPS7-^7^fti:So'<f-^U 50 

-fX^fro/^:^ v^tAI^ 7^MIPS;<X<50 
^r-tr^y h*«fflLfco a*!*ttfcfB*0-t-y Mi, S 

[0 16 6] /**(i|B!»K- K"C»ftU 7 y*r < fcfr 
-f (ibusc I k«-f - Oj£± ^g^^y^-^^^Wo 

3fcco/ ft v ><b ft 4 o 

•SysAD [31. .0] #lfty^f^7 Kl/XSJUff- 40 

•SysCmd [4..0] r'— J:lK h 7 >*f? is 3 > 9 4 
•?*mm'f2>3'?> K><* 0 'J-Kt-Ki:8 

• E0K *HBW<-f K*ftlt7Jl*C t^T- 
H^t:n-c^7 FSMo 

• EVal id fWr/^ ^^/<X±i:#»ftf- * £Sv> 
fcfc li:n-i:«t y h £ft& 0 

•PMaster yn-tvW WffirV <-f *rt*'J - KtEfif 50 



#53 2002-175344 
38 

[0 16 7] 7n-fcy*OflL£*&, mi 8*#HI1-* 

1. T'n-fcy-y-ti, E0K^n-{c^>2> (C*Ui. 

2. 7*n-fc<y-»m, SysAD±(C 7 K U * SysCm 
d±H®a^Writen-7> K£ Yv^-firho itz, 7n 
•fcy-frli, PValidfcn-K-fe y U*Ui, /<X± 

3. yn-fcy-frti, B0KA*'WU&& Cilli, *HBr' 

4. 7 # n-t*y-*m, SysAD'<*tC buscl -f * ;ur 

(iPS— ) ^7- K«r' no-more' 7 7^-^t4 0 

5. t^f-^tOW^Oi:, ^n-by-im, 
PValid*/W U-fey h L (Clftli, 7n-fc 

* K7 >f rLtv^jrv^ i: iff) , SysAD & J: Xf$ 
ysCmd£ h7^:*T— h Ct^o 
[0 16 8] El 1 9 «:#Bli-* yntyfj- Kti 

1. /o*7tli, E0K**D-U4 4 (CltLii, /^S: 

2. T/n-fc^-frti, SysAD±UT KUXS:> i^, SysCm 
Hry-9-(±, PVal id£ n - u-t y h f 4 (C^xii, /<^± 

3. ^nt-ytii, E0K^/N>f(:^4 (Ciiii, ^MBf 

4. ^n-tytii, PVal id^r^^-Y (C-t: y h I (^^ii. 
f) , PMaste^^:/^>f U-b y h t T/^0$y« ^S?*ScT 

5. 7 J n-t7t(i, EVal id^n-iz-fc y h ^^x^> (:n 

*mir) <7)S:7x^ hi-^o 7n*7*li, SysA 

D/ « a6» *b , busc I -f ^ ^ r t U 1 11 -fo ^ 7 - 

6. yn^7^(t EValid^N^ tz-t-y h^^t^coS:^ 

LT^?>, PMasterSrn-tc-ty h L, /<*<7>iM 

[0 16 9] UARTii> *0 J: ^ &##UJ|l«&fll* 
•uartD 17.. 01 tt, f 7-/tOBW*-f-^ <# 
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• uartAli, 2^0l*)Sr>V->'^^ (7:, ^^ 0 -* $: ^' r 

•uartRIi, ^a-fcyWJ- KK**«fTtfc»*K 
n-C-fc y b $it&° 

■ uartWIi, yn-k.W^ Hf**»frLfc*#K 
n-H-fc -y h Sft&o 

•uartSli, UART^tSfcACD-l-*' ^ 

• uart I (i, OARm^t?* K «&* *«»t 
[0 1 7 01 busclkti, **yu*fr*H«*0"*« 

[0 17 1] UART(±> 7KV^i^-^**' 

[0 17 2] 
[*1] 



70 



20 



1 

h 


i 




1 


1 

W2V~J7.9 1 




1 

U-H 
i 


1 

0x04 0 

1 





50 



[0 17 3] WWv^^Ji. t-r4>r?*x*ir* 

fcftUW*^-* " >0***>r h^n/co C 

FablnitO ; 
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[0 17 4] y^Ti^t')^ busclkOifS-eSysAD 

li, ya-b y -tWSysWK SysCmd, PMaster J3 J: If 
EVa I i d«-*~» or?tXOTW8ft> busc I kt? ? n y £ 

• memS(iyt*'Jchif>-selecfCi9l), wtltt, >*'J 

[0175] r?i*^J 3>m-5»fl*»»« 

[0 17 6] UARTS*tf** , J«>** l * vvf,x * > ' 

ft*Kbehavioral C"C#**.fc. UART**S 
|±, I S Sn^77-f *UB**ft*i^^»ftfc 

A v _ b $ ttfc -> x r u n ffi * JtttfBft * L 
;t^tio ^-nv-y^Ji, 7FV^-f 

< >^*J: tWHMW) *: * < 7 5«®" 7 "> v * ** + * V 
HDLT% f-«xyf^f-(iUtm. VHD 
L(±. S 1 0 0 OO^j&t-fiE^CKHiRSftfco 

[0 17 7] .UEorfMH:* b->5 A w-^t=i 

* 0 ISSJ:7T7 l )^3l«l-«^4fcftt:li, I 
S S W < o^wSEE^dZ-Ri: Sixfco ^^fc/v I /0 

*^_-> 3 y^iiTrttftaaww^* 0 ^ 4 < ** 

[0 17 8] 7ry*'J»H»7*-X, 
[0 17 9] 



40 



/* pclock«»!*»56i"* */ 
fabric_set_clock("pclk", 0, 5); 

/* -7-n-t •y+ll-^W^^ */ 
Signal (PMaster, 0); 
Signal (PVal id, 1); 

SignalZ(SysAD); 
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SignalZ(SysCmd); 
10 1 8 01 #-*>7n-t*-**nv*7M 

WaitClkROl 

^ x7 a hi: nil*******"*"*' 

_ h S it* * fL-eftWtttt r fc U*tfT * ft* - * 11 * 
Vol 8 11 Affit) (7*»t*tW^) 

4 tKtevice.store*-?" >#Wi « * c fc 

"C* ^) ^) O • 

[0 18 2] ±E<OKWfc**» 

fc. «x(*, ^ft*^-^ 1 **^^! 

Kfc (JEftthi.l* I /0?*f-?W^ tfe 

■ra) o 

l ° 1 8 31 if (GetSignalCBOK) == 0) 

30 

{ 

Signal (Pval id, 0); 
Signal (SysAD, this->addr) ; 
Signal (SysCmd, this-) op); 
this-)memstate = 1; 

} 

sbmarksb(this-)inst, 2); 
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^ 3 . >ul/ -y 3 ^fAm -*-<*^ UAR 

Signal (uartl, 1); 

if (GetSignal (uartl) == D 
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1GEK(7); 

} 
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